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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a molding material for a photorecording medium which is excellent in moldability 
and low birefringence, 

SOLUTION: This molding material for a photorecording medium is made of a polycarbonate obtained by reacting 
6,6'-dihydroxy-3,3,3',3'-tetramethyl-l,r- spiroindane, 4,4'-[l,3-phenylene(l-methylethylidene)]bisphenol and a compound 
having three or more phenolic hydroxyl groups with a carbonate-forming compound and having a limiting viscosity of 0.3-0.5 
dL/g. 
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* NOTICES * 

Japan Patent 0££ice is not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by con^uter.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the molding material for polycarbonate resin optical 
recording media by which the birefringence was reduced with the suitable moldability to manufacture optical recording media, 
such as a compact disk, a laser disc, an optical card, and an MO disk. 
[0002] 

[Description of the Prior Art] The bisphenol A type polycarbonate came to be widely used as a base material for optical disks 
recently taking advantage of the features, such as the transparency, thermal resistance, adding- water-proof resolvability, and 
dimensional stability. However, when a polycarbonate was used for optical disks, there were some troubles. 
[0003] The birefringence which weakens substantially the laser beam used for information reading and writing among the 
performances as an optical disk base is the most important problem, and v^th material with a large birefringence, an error will 
increase and it will be inferior in the reliability as a record medium. 

[0004] Various polycarbonate resin material aiming at these birefringence reduction is developed. (JP,60-215020,A, 
JP,62-1811 15,A) However, in the optical disk field to which densification progresses, it was not able to be said that such 
material was enough as the cure against a birefringence in recent years. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention aims at offering the molding material for optical recording media 

which was compatible in the outstanding moldability and low form birefringence. 

[0006] 

[Means for Solving the Problem] As a result of repeating examination wholeheartedly that this invention persons should solve 
the conventional technical problem, the branching-ized polycarbonate resin guided from specific bisphenols finds out the good 
optical recording medium molding material and good bird clapper which combine low form birefringence and a good 
moldability, and came to conplete this invention. 
[0007] 

[Embodiments of the Invention] That is, this invention is a molding material for optical recording media characterized by 
providing the following. ** 6 and 6-dihydroxy - 3, 3, 3', and 3' - tetramethyl-1 and 1' - Spirobi indan, **4, and 4' ~ the 
conpound which has - [1 and 3-phenylene (1 -methyl ethylidene)] bisphenol and a phenolic hydroxyl group beyond **3 organic 
fimctions The limiting viscosity to which a carbonate formation compound is made to come to react Polycarbonate which is 0.3 - 
0.5 dl/g. 

[0008] As a carbonate formation compound, bisallyl carbonate, such as a phosgene, and diphenyl carbonate, G p-tolyl carbonate, 
phenyl-p-tolyl carbonate, G p-chlorophenyl carbonate, dinaphthyl carbonate, is mentioned, for example. These compoimds can 
also use two or more kinds, using together. 

[0009] Methods, such as a direct reaction (the phosgene method) with the well-knovm method used in case a polycarbonate is 
manufactured from bisphenol A [2 and 2-screw (4-hydroxyphenyl) propane], for example, bisphenols, and a phosgene, or an 
ester exchange reaction (ester-interchange method) with bisphenols and bisallyl carbonate, can be used for the polycarbonate of 
this invention. 

[0010] the former phosgene method ~ setting ~ usually ~ the bottom of existence of an acid binder and a solvent - setting ~ **6 
and 6'-dihydroxy - 3, 3, 3', and 3' - tetramethyl-1 and 1' - Spirobi indan, **4, and 4' ~ the compound which has - [1 and 
3-phenylene (1-methyl ethylidene)] bisphenol and a phenolic hydroxyl group beyond **3 organic fimctions, and a phosgene are 
made to react As an acid binder, ttie hydroxide of alkali metal, such as a pyridine, and a sodium hydroxide, a potassium 
hydroxide, etc. is used, for exanple. Moreover, as a solvent, a methylene chloride, chloroform, a chlorobenzene, a xylene, etc. 
are used, for example. Furthermore, in order to promote a condensation polymerization reaction, catalysts, such as a tertiary 
amine catalyst like a triethylamine and quartemary ammonium salt, are used. Moreover, 1 fimctional-group compoimds, such as 
phenols expressed with a phenol, p-t-butylphenol, p-cumyl phenol, etc., are added to polymerization-degree regulation as a 
molecular weight modifier. Furthermore, according to a request, you may carry out small-amount addition of the antioxidants, 
such as a sodium sulfite and a sodium hydrosulfite. It is usually appropriate for a reaction to consider [ 0-150-degree C ] as the 
range of 5-40 degrees C preferably. Although reaction time is influenced by reaction temperature, it is usually 10 minutes - 2 
hours preferably for 5 minutes to 10 hours. Moreover, it is desirable among a reaction to hold pH of the system of reaction or 
more to ten. 
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[001 1] on the other hand - the latter ester-interchange method -- setting - **6 and 6'-dihydroxy - 3, 3, 3', and 3' - tetramethyl-l 
and r - Spirobi indan, **4, and 4' — the corrpound which has - [1 and 3-phenylene (1-methyl ethylidene)] bisphenol and a 
phenolic hydroxyl group beyond **3 organic functions, and bisallyl carbonate are mixed, and it is made to react in an elevated 
temperature under reduced pressure At this time, you may add 1 functional-group confounds, such as p-t-butylphenol and 
p-cumyl phenols, as a molecular weight modifier. The phenols originating in this bisallyl carbonate that it was desirable 150-350 
degrees C of reactions usually having been preferably performed in the ten^erature of the range of 200-300 degrees C, and 
having set the degree of reduced pressure to 1 or less mmHg finally, and it generated according to the ester exchange reaction are 
made to distill off out of a system. Although reaction time is influenced by reaction temperature, the degree of reduced pressiu-e, 
etc., it is usually about 1 - 6 hours. It is desirable to perform a reaction under inert gas atmosphere, such as nitrogen and an 
argon. Moreover, according to a request, you may react by adding an antioxidant. 

[0012] the phosgene method and an ester-interchange method - **6 and 6'-dihydroxy - 3, 3, 3', and 3' - tetramethyl-l and 1' - 
Spirobi indan and **4, and 4' - the phosgene method is more desirable when the reactivity of - [1 and 3-phenylene (1-methyl 
ethylidene)] bisphenol is taken into consideration 

[0013] As a molecular weight modifier of this invention, monohydric phenols are desirable, furthermore, specifically 
Butylphenol, an octyl phenol, a nonyl phenol, a deca nil phenol, Long-chain alkylation phenols, such as a tetrapod deca nil 
phenol, a heptadeca nil phenol, and an octadecanyl phenol; Hydroxybenzoic-acid butyl, A hydroxybenzoic-acid octyl, a 
hydroxybenzoic-acid nonyl, hydroxybenzoic-acid deca nil, Hydroxybenzoic-acid long-chain alkyl ester, such as 
hydroxybenzoic-acid heptadeca nil; A butoxy phenol. Long-chain alkyloxy phenols, such as an octyloxy phenol, a nonyloxy 
phenol, a deca nil oxy-phenol, a tetrapod DEKANIRU oxy-phenol, a heptadeca nil oxy-phenol, and octadecanyl oxyphenol, are 
illustrated. 

[0014] When adopting the phosgene method in this invention, in order to react efficiently after a phosgene entrairunent end, it is 
desirable to carry out little addition of the quartemary ammoniimi salt. Specifically, tetramethyl ammoniiunchloride, trimethyl 
benzyl ammoniumchloride, triethyl benzyl ammoniumchloride, tetraethylammonium star's picture, and tetrapod-n-butyl 
ammonium iodide etc. is illustrated. Trimethyl benzyl ammoniumchloride and triethyl benzyl ammoniumchloride are [ among 
these ] desirable, all the bisphenols for which this quartemary ammonium salt is used ~ receiving — general ~ 0.0005 - 5mol% ~ 
being used is desirable It is desirable to add and carry out the polymerization of tertiary amine and molecular weight modifiers, 
such as a triethylamine, after addition of quartemary ammonium salt and 3-10 minutes, the addition of the third class amine — 
all bisphenols ~ receiving — 0.01-1.0-mol% it is . Moreover, the addition of a molecular weight modifier is 3-10-mol% to all 
bisphenols. 

[0015] As a compound which has the phenolic hydroxyl group of three or more organic functions which acts as a branching-ized 
agent in this invention The phloroglucine, 2 and 4, and - trihydroxy benzophenone, and 4 '2, 4, 4*-trihydroxy FUJIE nil ether, 2 
and 2-screw (2, 4-dihydroxy phenyl) propane, 2, 2', 4, a 4'-tetrapod hydroxy diphenyhnethane, A 2, 4, and 4'-trihydroxy 
diphenyhnethane, 2, 4, 6-tris (4-hydroxyphenyl) -2, 6-dimethyl-heptene - 3, 2, 4, 6-tris (4-hydroxyphenyl) -4, 6-dimethyl-heptane 
- 2, 2, 6-screw (2-hydroxy-5-methyl benzyl)-4-methyl phenol, 2, a 6-screw (2-hydroxy-5-isopropyl benzyl)-4-isopropyl phenol, 
Tetrakis (4-hydroxyphenyl) methane, alpha, alpha', alpha"-tris (4-hydroxyphenyl) -1,3, 5-triisopropyl benzene, 4 and 
4'-[l-[4-[l-(4-hydroxyphenyl)-l-methylethyl] phenyl] ethylidene] bisphenol, 1, 1, and 1-tris (4-hydroxyphenyl) methane, 1 and 
1, 1-tris (4-hydroxyphenyl) ethane, 1,1, and 1-tris (4-hydroxyphenyl) propane, 1 and 1, 1-tris (2-methyl-4-hydroxyphenyl) 
methane, 1,1, and 1-tris (2-methyl-4-hydroxyphenyl) ethane, 1,1, and 1-tris (3-methyl-4-hydroxyphenyl) methane, 1,1, and 
1-tris (3-methyl-4-hydroxyphenyl) ethane, 1, 1, and 1-tris (3, 5-dimethyl-4-hydroxyphenyl) methane, 1, 1, and 1-tris (3, 
5-dimethyl-4-hydroxyphenyl) ethane, 1,1, and 1-tris (3-chloro-4-hydroxyphenyl) methane, 1,1, and 1-tris 
(3-chloro-4-hydroxyphenyl) ethane, 1, 1, and 1-tris (3, 5-dichloro-4-hydroxyphenyl) methane, 1, 1, and 1-tris (3, 
5-dichloro-4-hydroxyphenyl) ethane, 1, 1, and 1-tris (3-BUROMO-4-hydroxyphenyl) methane, 1, 1, and 1-tris 
(3-BUROMO-4-hydroxyphenyl) ethane, 1, 1, and 1-tris (3, 5-dibromo-4-hydroxyphenyl) methane, 1, 1, and 1-tris (3, 
5-dibromo-4-hydroxyphenyl) ethane, 1,1, and 1-tris (3-fluoro-4-hydroxyphenyl) methane, 1,1, and 1-tris 
(3-fluoro-4-hydroxyphenyl) ethane, A 1, 1, and 1-tris (3, 5-difluoro-4-hydroxyphenyl) methane, 1 and 1, 1-tris (3, 
5-difluoro-4-hydroxyphenyl) ethane, 1 and 1, and 1-tris (4-hydroxyphenyl)- 1-phenylmethane etc. is illustrated. Among those, 1, 
1, and 1-tris (4-hydroxyphenyl) ethane, 4, and 4'-[l-[4-[l -(4-hydroxyphenyl)- 1-methylethyl] phenyl] ethylidene] bisphenol and 2 
and 4, 6-tris (4-hydroxyphenyl) -2, and a 6-dimethyl-3-heptene are the most desirable from reactivity or the ease of handling. 
[0016] Furthermore, the conq^ound which has the phenolic hydroxyl group of three or more organic functions used as a 
branching-ized agent ** 6 6'-dihydroxy -3,3,3', 3 '-tetramethyl - 1 I'-Spirobi indan, ** It is the compound which has the 
phenolic hydroxyl group of three or more organic functions to a total of 100-mol section with 4 and 4'-[l and 3-phenylene 
(1-methyl ethylidene)] bisphenol 0.2-3.0 It is desirable to carry out mol section addition. 0.2 In under the mol section, if a fluid 
improvement effect is low and exceeds the 3.0-mol section, shock resistance is inferior. 

[0017] moreover -- this invention - **6 and 6'-dihydroxy - 3, 3, 3', and 3' - tetramethyl-l and 1' - Spirobi indan, and **4 and 4' ~ 
the use mol rate with - [1 and 3-phenylene (1-methyl ethylidene)] bisphenol ~ 1:9-9:1 It is desirable. 6 6'-dihydroxy - 3, 3, 3', 
3 '-tetramethyl - At the less than ten percent, 1 and a I'-Spirobi indan become inadequate [ a birefringence improvement effect ] at 
the same time thermal resistance falls. 6 Moreover, 6'-dihydroxy [ It becomes difficult to acquire the above Wgh molecular 
weight object. ] - 3, 3, 3', 3'-tetramethyl - Limiting viscosity is 0.3 dl/g when 1 and a T-Spirobi indan exceed 90 percent. 
[0018] Although the polycarbonate polymer confounded at these reactions can be fabricated by the well-known fabricating 
method, such as extrusion molding, injection molding, blow molding, compression molding, and a wet compaction, as a molding 
material for optical recording media, it is desirable that extrusion and injection molding can be done easily, and limiting viscosity 
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by the precision fabrication for optical recording media especially It is desirable that it is the range of 0.3 - 0,5 dl/g. 
[0019] As for the polycarbonate molding material for optical recording media of this invention, fabricating with injection 
molding is desirable, and even if the fluidity in that case is too large and it is too small, a problem produces it in a moldability. 
For example, the range of 15 - 90x10-2 cc/sec is desirable at quantity-ized formula flow-tester (280 **, 160 kgf/cm2, diameter of 
nozzle 1mm xlOmm) measurement, if a fluidity is bad, the short shot and the flow mark to metal mold may arise in less than 
15x10 to 2 cc/sec and 90x10-2 cc/sec is exceeded - metal mold - it is easy to produce poor ablation and a camber 
[0020] The polycarbonate molding material for optical recording media of this invention had to be highly refined like the general 
polycarbonate for optical disks. Specifically, the dust dust with a diameter of 50 micrometers or more is not detected on 
parenchyma, but is [ dust ] the diameter of 0.5-50 micrometers is 3x104. Hereafter, inorganic and an organic residual chlorine 
are refined so that 2 ppm or less and remains alkali metal may fulfill the criteria 2 ppm or less, the residual hydroxyl group of 
200 ppm or less, the residual nitrogen volume of 5 ppm or less, not more than residual monomer 20ppm, etc. as much as 
possible. Moreover, after treatment, such as extraction, may be performed for low-molecular-weight object removal or solvent 
removal. 

[0021] In order that the polycarbonate molding material for optical recording media may secure stability and a mold-release 
characteristic required at the time of extrusion or injection molding, It responds to a request. A hindered phenol system and a 
phosphite system antioxidant; silicon system. Lubricant and release agents, such as natural oil fat, such as a fatty-acid-ester 
system, a fatty-acid system, a fatty-acid glyceride system, and a dense wax; A benzotriazol system, Light stabilizers, such as a 
benzophenone system, a dibenzoyhnethane system, and a salicylate series; A polyalkylene glycol, It is also possible to use it, not 
using together antistatic agents, such as a fatty-acid glyceride, etc. suitably, and mixing arbitrarily from cost etc. fiirther in the 
range which does not spoil the general polycarbonate for optical recording media and a general performance. Moreover, the 
molding ten^erature in the case of carrying out injection molding of this molding material has desirable 280 - 380 ** from a 
fluid viewpoint. 
[0022] 

[Example] Next, although an exan^jle explains this invention to a detail fiirther, this invention is not limited at all by these 
examples. 

[0023] 18.8% (w/v) of examples In 581. of sodium-hydroxide solution, they are 6 and 6'-dihydroxy. - 3, 3, 3', 3'-tetramethyl - 1 
r-Spirobi indan 2.46kg (Following SPI, an abbreviated name, eight mols), 4 and 4 '-[1 and 3-phenylene (1-methyl ethylidene)] 
bisphenol 11.07kg (Following BPM, abbreviated-name, and 32 mols), 1, 1, and 1-tris (4-hydroxyphenyl) ethane 244. 8g 
(Following THPE, an abbreviated name, 0.8 mols) and sodium-hydrosulfite lOg In addition, it dissolved. It is phosgene 5kg, 
agitating adding 361. of methylene chloride to this, and keeping at 15 degrees C. It blew in over 50 minutes. After an entrainment 
end, triethyl benzyl ammoniumchloride 5g (0.022 mols) is added, agitate violently for 5 minutes, reaction mixture is made to 
emulsify, next, p-TASHARU butylphenol 570g (Following PTBP, an abbreviated name, 3.8 mols) is added, and it is a 20 
moreml triethylamine (0.14 mols). In addition, it agitated for about 1 hour, and the polymerization was carried out. 
Polymerization liquid was divided into the aqueous phase and the organic phase, the organic phase was neutralized by the 
phosphoric acid, and after repeating rinsing until the conductivity of a washings became below lOmicroS, refining resin liquid 
was obtained. Resin liquid was slowly dropped at the 45-degree C warm water strong-stirred in the obtained refining resin liquid, 
and the polymerization object was solidified, removing a solvent. After filtering a solid, it dried and the white powdered polymer 
was obtained. The limiting viscosity [eta] in the temperature of 20 degrees C of the solution of concentration 0.5 g/dl with which 
this polymer uses a methylene chloride as a solvent was 0.38 dl/g. As a result of analyzing the obtained above-mentioned 
polymer from an infrared absorption spectrum, absorption by the carbonyl group was accepted in the position of the 1 770cm- 1 
neighborhood, and having carbonate combination was checked. Moreover, most absorption of the hydroxyl-group origin was not 
accepted in the position of 3650-3200cm-l . Any monomer is 20 ppm when the monomer in this polycarbonate is measured by 
GPC analysis. It was the following. 

[0024] Stearin acid monoglyceride 300ppm were added to the obtained polycarbonate powder, it extruded at 300 degrees C with 
50mm extruder with a vent which attached 50-micrometer polymer filter, and melting pelletizing was performed. The obtained 
pellet was carried out at the resin temperature of 350 degrees C, injection molding of the disk with an outer diameter [ of 120mm 
] and a thickness of 1.2mm was carried out on condition that 100 degrees C of die temperatures, and injection pressure 29.4MPa, 
and the birefringence at the time of after [ the neglect in / two day / mesoecium ] 30-degree oblique incidence was measured. 
About the extrusion pellet, the flow value (Q value) was measured and it considered as the standard of a forming fluidity. 
Moreover, the cast film of 50-micrometer ** is created about polycarbonate powder, and it is 300-1 lOOg. The load was applied 
and photoelastic sensitivity was measured. The result was shown in Table 1 , 

[0025] Example 2SPI 4.93kg (16 mols) and BPM 8.30kg (24 mols) and THPE were performed like the example 1 except having 

changed 183.6g (0.6 mols) and PTBP into 510g (3.4 mols). The limiting viscosity [eta] of the obtained polymer is 0.35 dl/g, and 

this polymer was accepted to be the polycarbonate polymer which has structure equivalent to an example 1 from 

infrared-absorption-spectrum analysis etc. except the degree of branching-izing. The result was shown in Table 1. 

[0026] Example 3SPI 6.16kg (20 mols) and BPM 6.92kg (20 mols) and THPE were performed like the example 1 except having 

changed 122.4g (0.4 mols) and PTBP into 450g (3.0 mols). The limiting viscosity [eta] of the obtained polymer is 0.33 dl/g, and 

this polymer was accepted to be the polycarbonate polymer which has structure equivalent to an example 1 from 

infrared-absorption-spectrum analysis etc. except the degree of branching-izing. The result was shown in Table 1. 

[0027] Exan:q)le 4SPI 8.62kg (28 mols) and BPM 4.15kg (12 mols) and THPE were performed like the exanq^le 1 except having 

changed 61, 2g (0.2 mols) and PTBP into 360g (2.4 mols). The limiting viscosity [eta] of the obtained polymer is 0.34 dl/g, and 
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this polymer was accepted to be the polycarbonate polymer which has the following structural unit from the infrared absorption 
spectrum etc. The result was shown in Table 1. 

[0028] Instead of the polycarbonate of exait^le of comparison 1 example 1, 2 for commercial optical recording media and 
2-screw (4-hydroxyphenyl) propane (Following BPA and abbreviated name) type polycarbonate (the Mitsubishi Gas Chemical 
Co., Inc. make H-4000, [eta] =0.35 dl/g) was used, and the same examination as an example 1 was performed. The result was 
shown in Table 1. 

[0029] Exanq)le 2BPM of conqjarison THPE is not used but it is SPI. It was accepted, 12.32kg (40 mols) was used, and it 
carried out like the example 1 except having changed PTBP into 360g (2.4 mols). Bad, the polymerization did not advance and 
physical-properties evaluation was not able to do reactivity with a phosgene. 

[0030] Example of comparison 3SPI THPE is not used but it is BPM. It is accepted, 13.84kg (40 mols) is used, and it is 288g 
(1.92 mols) about PTBP. It carried out like the example 1 except having changed. The limiting viscosity [eta] of the obtained 
polymer is 0,35 dl/g, and this polymer was accepted to be the polycarbonate polymer which has the following structural unit 
from the infrared absorption spectrum etc. 

[0031] Exanple of conparison 4BPM It does not use but is SPI. It was accepted, 12.32kg (40 mols) was used, and THPE was 
performed like the example 1 except having changed 122.4g (0.4 mols) and PTBP into 360g (2.4 mols). Bad, the polymerization 
did not advance and physical-properties evaluation was not able to do reactivity with a phosgene. 
[0032] 

[Table 1] 
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[0033] [Explanation of Table 1] 

Birefringence: The product made from **** Optical Industry, automatic ellipsomter use. Measurement wavelength: 632. 8nm. 
Flow value (Q value): Quantity-ized formula flow-tester use by Shimadzu Corp. 280 **, 160 kgf^cm2, the flow rate around unit 
time in diameter of nozzle 1mm xl 0mm conditions. (Unit xlO-2 cc/sec) 

Photoelastic sensitivity: It is 300-1 lOOg to a 50-micrometer cast fihn. A load is applied and it is the wavelength of 632.8mm at 
an ellipsomter. Photoelastic sensitivity is measured. 

SPI : 6 6'-dihydroxy [ : 4 and 4'-[l and 3-phenylene screw (1 -methyl ethylidene)] bisphenol BPA : 2 and 2-screw 
(4-hydroxyphenyl) propane THPE: ] - 3, 3, 3', 3'-tetramethyl - 1 I'-Spirobi indan BPM 1, 1, and 1-tris (4-hydroxyphenyl) Ethane 
PTBP:p-TASHARU butylphenol BP (component a):SPI Rate (mol%) BP (component b):BPM to the amount of all the 
bisphenols used The rate over the amount of all the bisphenols used Limiting viscosity: (mol%) 0.5g / 100 cc Dichloromethane 
resin solution. It asked for limiting viscosity [eta] (dl/g) v^th 20 degrees C and the Huggins constant 0.45. 
[0034] 

[Effect of the Invention] From this invention, the molding material for optical recording media which was con^)atible in the 
outstanding moldability and low form birefringence can be offered. It is suitable for the rewritable optical disk and rewritable 
magneto-optic disk as which high-density record and reliability are required especially. 



[Translation done.] 



